This paper analyzes how inside trading affects managers' decision-making and also examines the effect of the social relations on managers. Through model analysis, the paper shows that inside trading does affect managers' behavior. Inside trading lowers the managers' minimum requirements for risky projects and thus has a risk-reduction effect on managers. In some cases, the existence of inside trading makes managers select projects with negative returns, which results in agency problems. When managers try to consolidate their social networks by divulging inside information, agency problems are exacerbated. This paper also analyzes the degree of risk aversion. As the degree of a manager's risk aversion increases, the risk-reduction effect of inside trading is reduced.
Introduction
Rather than completely banning the practice, the United States and other developed countries seek to limit insider trading. Here, "insider trading" and "inside trading" have some differences. Insider trading refers to when insiders trade company stocks based on either public information or inside information. Inside trading only refers to trading based on inside information. Is inside trading harmful? Should it be forbidden? These questions have spurred academic debate. In China, since the establishment of the securities market, inside trading has been closely watched by regulators and market participants. Many empirical studies point out the seriousness of inside trading in the Chinese stock market. Previously investigated and punished inside trading cases indicate that most cases involve the executives of the listed companies. Studies of these cases also show that insiders either trade stocks through other peoples' accounts rather than their own or divulge the inside information to other investors. Unlike America and Europe, China has its own pattern of inside trading. As such, research on the inside trading within the Chinese stock market has high academic value and practical significance.
Chinese stock market was born in the special period of economic reform. In the economic transition period, most people's understanding of the securities is superficial and one-sided. In addition, the regulatory system is not perfect and the market is immature, thus Chinese stock market is filled with all kinds of news. Inside trading is popular, the stock market has become a purely speculative gambling establishment.
According to a survey of Fortune Magazine, the main incomes of American executives are from bonuses and stock warrants and the basic salaries only occupy a very small proportion. But for the Chinese executives of listed companies, the salaries are the main source of income. With the single and unreasonable compensation structures, executives have strong incentives to find ways to increase their incomes. Making profits based on inside trading is an easy way to compensate their relatively low salaries. Besides the reason of inefficiency of the incentive mechanism, slack regulation also affects the behavior of executives. The supervision for financial markets form government is inadequate, so the insiders can easily escape punishments. In addition, there are many state-owned companies in Chinese stock market. For state-owned enterprises, "the absence of owners" is a long-standing problem and the "insider control" is serious, which increases the severity of inside trading in Chinese stock market.
This paper analyzes how inside trading affects managers' attitude towards projects. From the perspective of managers' utility maximization, we examine the effect of inside trading on managers' decision-making behavior. In our analysis, a manager needs to decide what type of projects should be chosen for the company. There are two types of projects, the risk-free projects and the risky project. Through modeling, we obtain the critical conditions for risky projects under different situations. The main conclusions are as follows. First, inside trading makes managers lower their minimum requirements for risky projects. Inside trading has a risk-reduction effect. Second, as the degree of the managers' risk aversion increases, the risk-reduction effect of inside trading is reduced. Third, if taking into account the second type of inside trading wherein a manager divulges inside information to others, the risk-reduction effect of inside trading may be further strengthened, and the manager may choose a project with a negative return. The result shows that inside trading may cause agency problems, and that managers' decisions may deviate from the goal of company value maximization.
The paper is organized as follows. Section 2 presents a review of past research and points out the logic behind this research. Section 3 describes the modeling process and the propositions deduced. Section 4 summarizes the research results and makes prospect for future research.
Literature Review
The academic study of inside trading can be traced back to Manne [1] . Manne first argued that inside trading can be regarded as a rewarding of managers that can encourage innovation, thereby increasing the value of the company. Since then, many researchers have built on Manne's theory. Carlton and Fischel [2] pointed out that inside trading provided beneficial returns to managers who were willing to take risks and created value for their companies. In this sense, inside trading can be regarded as a compensation mechanism that makes managers less conservative. In other words, inside trading can promote the most able and least risk-averse manager. Dye [3] points out that inside trading may be advantageous to each of the company's stakeholders. If managers are allowed to make compensation plans autonomously, managers and shareholders can obtain higher utility. If managers regard insider trading as a compensation mechanism, they can also create value for the company. Easterbrook [4] described the relationship between inside trading and agency problems. He also pointed out that insider trading can promote enthusiasm among managers and that including insider trading may be the optimal compensation plan for the company's management. Bebchuk and Fershtman [5] built a model and proved that under certain conditions, inside trading can increase the manager's level of effort, thereby increasing the company value. Bebchuk and Fershtman [6] pointed out that the existence of inside trading led a manager to choose riskier projects that would not otherwise be chosen. In some cases, inside trading can create greater value for the company. Noe [7] proposed a model and suggested that inside trading may increase the value of a company.
Giving managers the opportunity of inside trading may operate as an alternative mechanism for compensation. Although inside trading may not make managers more hardworking, it is a more cost-efficient mode of compensation. Denis [8] pointed out that insider trading laws were one channel through which cross-country differences in pay practices might be explained. In countries with strong insider trading restrictions, managers have high income, and stock ownership incentive plans are general. Thus, in other contexts, insider trading can be regarded as a substitute for compensation.
Some researchers believe that inside trading does not have an incentive effect on managers. From the perspective of contracts, for example, Baiman and Verrecchia [9] modeled two types of agency problems. The first agency problem is that inside trading weakened the correlation between executive compensation paid by the shareholders and executive consumption, and as a result, shareholders have less control over the executives. The second type of agency problems is that managers can affect the stock price through inside trading, which can in turn affect compensation levels (compensation is always related to the stock price in contracts). Taking into account the ability of executives to manipulate stock prices, shareholders will lower the proportion of stock prices when signing contracts. There are many other arguments against inside trading. The main reasons are summarized as follows: 1) The stock price does not measure the value of manager activities accurately; 2) It is difficult to control the level of compensation; 3) It is difficult to tell whether inside trading occurs at the time the managers create value for the company or at other times.
Research on inside trading that is specific to the Chinese stock market commenced only recently. Early researchers on the Chinese context include Zhang and Zhu [10] . They collect the data on M&A events in the Chinese stock market from January 1993 to June 2002. Using an event study, they tested the following assumptions: 1) Inside trading must exist in China; 2) Inside trading in China is more serious than in mature markets; 3) There exists a positive correlation between the degree of inside trading around a corporate event and the management's efforts in accomplishing the event; 4) Most inside trading occurs in response to good news.
Recently, many other Chinese scholars also have been studying inside trading. These researches primarily showed that the Chinese stock market had significant inside trading behavior and that divulging inside information was the main source of inside trading. Most previous researches are empirical, and fewer researches addressed the mechanism of inside trading. As inside trading data is not available, the existing empirical studies mostly comprised quantitative measures through the event study method. It is difficult to characterize the behavior of a specific transaction.
Additionally, most studies on other counties focused on insider trading, not on inside trading. As stated previously, insider trading refers to when insiders trade the company stocks based on either public information or inside information. Inside trading only refers to the trading based on inside information. Both domestic and foreign researchers have not fully considered cases involving the divulgence of inside information. Yet divulging inside information is very popular and largely determines the severity of inside trading, especially in the Chinese stock market.
In this study, from the mathematical viewpoint, we want to give a theoretical investigation to study the mechanism for inside trading. The social capital theory is used for analysis. Research on inside trading currently tends to utilize the theoretical framework of neoclassical economics. The theoretical framework of neoclassical economics presumes that people are rational and can allocate social resources in the most efficient way. However, existing research has frequently questioned the assumptions of neoclassical economics. Some scholars believe that the rationality hypothesis has a low applicability to social settings. The rationality hypothesis only considers personal motives and does not take the social environment or social system into account. In reality, people make decisions that are shaped by their social environment. Social relations are a very important factor in studies of inside trading. To use the concept of social relations, we need to first introduce social capital
In recent years, studies of economics have increasingly used the concept of social capital, which was first proposed by French sociologist Bourdieu [11] . Bourdieu posits that social capital is the sum of all kinds of social associations between individuals or groups. To obtain social capital, one must build and keep such social associations. Lin [12] proposed that social capital refers to the social resources that people can receive or use when they act and that social capital is thus embedded in social relations. People's behavior in their social environment is affected by their social relations. Social capital theory suggests that social relations can generate economic profit and that cost-benefits of relations can be calculated. A person's utility is not independent, but is rather affected by social relations and attendant aspects of those relations like emotion, trust, and other factors. Additionally, different social positions have different resources and differential access to useful information.
Thus, one's social position affects one's social capital, which in turn affects behavior.
China is a society with an obvious "diversity-orderly structure" and "social circle."Ethics, emotion, and interest constitute the three dimensions of the pattern of the difference sequence of Chinese society. Chinese society pays special attention to kinship, which is formed through the family. It focuses especially on blood relations. As Chinese society takes seriously such human relationships, social relations should not be ignored in analyzing behavior. For insiders in a company, their social relations will affect their trading patterns. In this study, we examine how social relations affect inside trading behavior. Because the future return is uncertain, we also need to consider the degree of a manager's risk aversion in the modeling.
The Model Analysis
We refer to the modeling approach of Bebchuk and Fershtman [5] . From the perspective of managers' utility maximization, we examine the effect of inside trading on managers' decision-making behavior. In our analysis, a manager needs to decide what type of projects should be chosen for the company. In the process of model analysis, the paper will distinguish between different types of inside trading and consider the effect of social relations on managers. Previous academic research has addressed these aspects to a limited degree.
According to Chinese law, the definition of inside trading is that insiders, or people who receive inside information by illegitimate means, break the law by divulging inside information, giving trading suggestions to others, or using inside information to trade securities themselves. There are many types of insiders, including managers and other related stakeholders. In this study, we only focus on the managers of the listed firms. We discuss two types of inside trading behavior. The first type is when managers trade securities according to inside information. The second type is when managers divulge inside information to other investors. Through the first type of inside trading behavior, managers receive direct economic benefits from the exchange of stocks. The second type does not provide direct economic benefits, but can provide managers with benefits through other channels that can be regarded as invisible income. As mentioned, the insider can earn positive earnings in the future if he successfully manages his social network. Inside information can be viewed as an asset. Exchanging the asset within asocial network can strengthen relationships and thus result in the accumulation of additional economic benefits. Future economic benefits are regarded as currently invisible income in this paper.
The background of the model is as follows. Before time 0, the manager chooses a project (to simplify the analysis, we do not pay attention to the length of the period before time 0). At time 0, a manager predicts the future condition. If inside trading is allowed, the manager can buy or sell securities according to his predictions. He can also divulge the information to others. The projects available for the firm are divided into two types, namely risk-free projects and risky projects. The risk-free project has certain future returns, and the risky project's future returns are uncertain. The risky project holds the possibility of higher income in good conditions and lower income in poor conditions.
Assume that in the initial state, the manager's holding ratio is α . The manager's salary from time 0 to time 1 is S . If the manager chooses the risk-free project, he will continue to keep his proportion of the shares regardless of whether inside trading is allowed. If the manager chooses the risky project and the inside trading is allowed, the manager will buy β ratio of shares if good conditions are predicted, or the manager will sell β ratio of shares if poor conditions are predicted. In this study, we assume that 0 1, 0 1 α β < < < < , and , 1 β α α β < + < . For model simplification, we also assume 1 2
The manager decides between two types of projects. The first is a risk-free project denoted by 0 P , and the second is a risky project denoted by r P . 0 P 's future return is certain. It will create value for the company. The value created is as below:
r P is risky, and the future return is uncertain. The value created for the company is as below:
ω is a random variable. It is positive with probability 0.5 and negative with probability 0.5.
m is a positive constant. The greater the value of m , the greater the risk of the project. Here, suppose m r > , suggesting that in good conditions the return of a risky project is higher than the risk-free project and that in poor conditions, the return of the risky project is lower than the that of the risk-free project. In this study we also suppose 0 Y m r >  . This suggests that the choice of risky project will not make the company value negative, and so the possibility of bankruptcy does not need to be considered.
The selected project ends at time 1, and the results are clearly indicated. The firm value at time 0 is denoted as 0 V , and the value at time 1 is denoted as 1 V . The value added from time 0 to time 1 is created by the selected project, so 1 0 V V Y − = . The problem of which project to choose translates into the problem of maximizing the expected utility of the manager. As the future return is uncertain, the degree of the manager's risk-aversion needs to be considered when calculating expected utility. In this article, the degree of the manager's risk-aversion will be classified in detail.
The manager's expected utility function follows a common practice of economics. Suppose the manager's income at time 1 is G , then the manager's expected utility is as follows.
is the standard deviation of G . δ is a constant, and 0 1 δ < < , which represents the degree of the manager's risk-aversion. When the manager is risk neutral, 0 δ = . The greater the degree of risk aversion, the greater the value of δ .
1) The manager's decision-making without inside trading The manager's utility is denoted as 0 U if he chooses the risk-free project and is denoted as r U if he chooses the risky project. First, we can easily calculate the expected utility when the manager chooses the risk-free project.
( ) ( )
The calculation of expected utility is a little more complicated if the manager chooses the risky project r P . We calculate the expectation and standard deviation of the manager's income. 
According to Formula (4), we get , the manager will choose the risky project r P . Especially in the event that the manager is risk-neutral, if the risky project r P meets the condition r > 0, the manager will choose r P . In the case that inside trading is not allowed, the manager will not choose a project with a negative expected return, no matter how large or small the manager's risk-aversion. Under this condition, the manager's decision does not deviate from the objective of maximizing corporate value. Next, we analyze how the manager makes decision with inside trading.
2) The manager's decision with the first type of inside trading According to the assumption of the model, the manager will continue to maintain the α proportion of holdings if he chooses the risk-free project 0 P regardless of whether inside trading is allowed. Under the condition that the first type of inside trading is allowed, the manager's expected utility after choosing risk-free project 0 P is as below:
When the manager chooses the risky project r P , he has two choices. The first choice is to conduct inside trading. The second choice is to avoid inside trading. For each of the choices, if there is an expected utility larger than that of the risk-free project, the manager will choose the risky project. Here, ( ) ( ) ( 
The standard deviation of the manager's income is as below:
Substitute it into Formula (4) then we can get the expected utility ( ) 
Then the question becomes whether the manager will choose the risky project r P if and only if Under the condition that inside trading (the first type) is allowed, the selection criteria for a risk-neutral manager is r m β α > − . There thus exists a possibility that the manager chooses a project with a negative expected return, which runs counter to the principle of company value maximization. Such a project would bring a negative expected income to the company. However, the manager can utilize bad news to obtain a trading profit, which results in inconsistency between the manager's decision-making and the goal of company value maximization. The analysis also indicates that the lower the degree of the manager's risk aversion, the greater the likelihood that a project with a negative return will be chosen. Namely, when inside trading is allowed, the risky project will be chosen if it satisfies condition a. When inside trading is forbidden, the risky project will be cho-sen if it satisfies either of the two conditions. Thus, inside trading expands the range of options. This effect can be regarded as a risk-reduction effect of inside trading. We proceed to discuss how the risk-reduction effect can be influenced by the degree of the manager's risk aversion.
3) The manager's decision with the two types of inside trading The above analysis only considers the first type of inside trading, namely, when a manager utilizes inside information to trade stocks. The second type of inside trading is when a manager divulges inside information to other investors. Next, we analyze how a manager makes decisions about projects when the two types of inside trading are allowed. The manager's expected utility after choosing a risk-free project 0 P is as below:
If the manager chooses to engage in inside trading, Formula (13) becomes From the above analysis, we find that the existence of inside trading changes the manager's attitude towards projects. The main conclusions are as follows: a) Inside trading lowers the manager's minimum requirement for the risky project by having a risk-reduction effect. When the manager is risk-neutral or has a low degree of risk-aversion, there exists a possibility that the manager chooses a risky project with negative expected return. b) As the degree of the manager's risk-aversion increases, inside trading's risk-reduction effect is reduced. c) If taking into account the second type of inside trading-divulging inside information to others-the risk-reduction effect of inside trading will be strengthened.
From the perspective of corporate governance, the existence of inside trading make it possible to choose a risky project with a negative expected return, thus causing an agency problem. The manager can benefit from the company's bad news, and in so doing, his decision-making can run counter to the maximization of company value. The manager's decision in such an instance is shaped by the maximization of individual interests. In some cases, this will cause losses to the company.
4) The effect of the degree of the manager's risk-aversion From the above analysis, we know that when inside trading is not allowed, the critical condition of choosing risky project is r m We proceed to examine how the degree of risk-aversion affects a manager's decision-making and then focus on whether risk aversion increases or decreases the effect of inside trading.
First, examine how the risk aversion coefficient δ affects the condition a of the former propositions ( Figure   1 ). The horizontal axis represents the standard deviation of the risky project. The vertical axis represents the expected return of the risky project. Draw the line 1 l . The function of 1 l is r m δ = . This is a straight line passing through the origin and its slope is δ . The region above 1 l and within the first quadrant is called 1 R . If the risky project falls into the region 1 R , the manager will choose it. When the manager is risk-neutral, 1 l will coincide with the horizontal axis and the region 1 R will coincide with the first quadrant. As the degree of risk-aversion increases, the area of the region 1 R decreases, indicating that the manager raises the minimum requirement for the risky project.
Next, analyze how the degree of risk aversion affects condition b. The horizontal axis still represents the standard deviation, and the vertical axis still represents the expected return. Draw the line . This is a straight line passing through the origin, and its slope is negative ( Figure 2(a) ).
. This is a straight line passing through
, and its slope is negative (Figure 2(b) ).
c) When
, and it is parallel to the horizontal axis (Figure 2(c) ). , and its slope is positive (Figure 2(d) ).
From . The slope function is also an increasing function of δ , and the range is ( )
This implies that as the degree of the manager's risk-aversion increases, the range of choice for risky projects decreases. Next, place condition a and condition b together, and examine the effect of the risk aversion coefficient. From  Figures 4(a)-(d) , we can see that no matter what interval the risk aversion coefficient is in, the range of choice in cases of inside trading is larger than the range of choice in cases without inside trading. This means that the existence of inside trading leads the manager to lower his minimum requirement for the risky project. Conversely, as the risk aversion coefficient δ increases, the range of choice for a risky project decreases, which means that the risk-reduction effect of inside trading is weakened.
Proposition 4: Given the manager's risk aversion coefficient, the existence of inside trading leads the manager to lower his minimum requirement for a risky project. Thus, inside trading has a risk-reduction effect.
Proposition 5: In cases where inside trading is allowed, for a risk-neutral manager, if the risky project 
satisfies r m β α > − , the manager will choose it. As the manager's risk aversion coefficient increases, his minimum requirement for a risky project will be raised, meaning that the risk-reduction effect of inside trading decreases. Particularly in cases where a manager has a relatively low degree of risk aversion, there exists the possibility that the manager chooses a risky project with a negative expected return. When the manager has a relatively high degree of risk aversion, the manager will not select a risky project with a negative expected return. The five propositions explain inside trading's effect from different aspects and they are related to each other. The first proposition describes the equilibrium in the case of inside trading is not permitted. The second and third propositions describe the equilibrium under conditions that inside trading is allowed. The fourth and fifth propositions describe the effect of the managers' risk aversion degree. These five propositions complement each other and jointly make a judgment on inside trading. 5) Discussion of the Model In this study, we build a model to analyze how inside trading affects the behavior of managers. Through examining managers' attitudes towards risky projects, we conclude that inside trading will cause agency costs. When a manager is motivated to consolidate relationships in his social network by divulging inside information, his decision may deviate from the principle of company value maximization. We also conclude that the existence of inside trading can relax the risk-averse attitude of a manager when making project selections. In other words, inside trading has a risk-reduction effect.
Although the definition of inside trading includes the behavior of divulging inside information, theoretical and empirical studies rarely consider this type of inside trading behavior. In model analysis, social relations are particularly difficult to describe and measure. Thus, researchers only consider managers' own transactions. However, Chinese society pays special attention to social relations, which heavily affect economic decision-making. It is therefore imperative not to neglect social relations, and this article tries to take into this aspect of decision-making into account. Although the measurement method is relatively simple, it is a new approach. The model shows that if a manager has the motivation to consolidate his social network through divulging inside information to others, the inside trading will be more significant and may result in losses to the company.
Previously investigated and punished inside trading cases show that divulging inside information is very popular. Insiders trade stocks through other peoples' accounts or divulge the inside information to other investors.
Additionally, in China, social relations have a strong influence on managers. In order to consolidate his social network, a manager has a strong incentive to divulge inside information to others. There is also the possibility that the invisible income obtained through divulging inside information is larger than the income obtained through the manager's own transactions.
This paper also importantly concludes that inside trading can relax a manager's attitude towards a risky project. This is a double-edged sword. Under good conditions, the existence of inside trading can greatly enhance the value of a company. However, under poor conditions, it will damage the interests of the company. This suggests that inside trading simultaneously increases a manager's risk tolerance and company risk. Many scholars believe that inside trading has a significant incentive effect on managers. However, this paper points out that the incentive effect is conditional and not universally applicable.
There are some shortcomings to this paper and directions for future research. The model assumes that a manager first makes a choice and that he can later learn whether the conditions are good or poor. This means that a manager makes decisions before he can predict future conditions. Therefore, the manager will take risks when making decision in cases of uncertainty. There are also other considerations one might take into account in building the model. For instance, if a manager makes a decision when there is no uncertainty, then how does inside trading affect his behavior? In this line of inquiry, we can examine the manager's level of effort or other decision-making. We can also consider the role of social relations. Perhaps such research will yield interesting results.
The analysis of social relations also requires further development. In recent years researchers focusing on Chinese economics have become acquainted with the word "guanxi," which has a meaning similar to "connection" or "relation." China's economic system has frequently been described as "socialism with Chinese characteristics." There are many differences between China and other developed countries. To take these differences into account, in future studies, we will try to describe guanxi, social relations and social networks in detail and comprehensively model the process of inside trading.
Moreover, in this paper we do not introduce the factor of regulation. The goal of this research is to evaluate inside trading, and we accordingly focus on the effect of inside trading on the managers. Future studies will consider the regulatory elements.
Additionally, this paper only considers one type of insiders. However, in practice, there are many other types of insiders, including government officials, financial institution staff, and so on. Deeper analysis of inside trading by these insiders is needed.
Finally, this article is theoretical, and there is no empirical analysis. Many of the conclusions in this paper might be demonstrated through further empirical research.
Conclusions
This paper analyzes how inside trading affects managers' attitude towards projects. Through modeling, we obtain the critical conditions for risky projects under different situations. The main conclusions are as follows: 1) Inside trading makes managers lower their minimum requirements for risky projects. Inside trading has a risk-reduction effect; 2) As the degree of the managers' risk aversion increases, the risk-reduction effect of inside trading is reduced; 3) If taking into account the second type of inside trading which a manager divulges inside information to others, the risk-reduction effect of inside trading may be further strengthened, and the manager may choose a project with a negative return. The result shows that inside trading may cause agency problems, and that managers' decisions may deviate from the goal of company value maximization.
In summary, although many scholars contend that inside trading is an effective incentive method, this paper rejects that conclusion. In some cases, inside trading will bring losses to the company. It should thus be strictly regulated. However, because of the existence of social networks, managers may benefit not only from their own transactions but also from divulging inside information to others. Divulging inside information may worsen an agency problem and incurlosses for the company. In China, the disclosure of inside information is very serious. Regulating inside trading is a difficult problem that requires more effective supervision by the relevant regulatory authorities.
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